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Introduction
Irrigation is a viable alternative to improve the cowpea (Vigna unguiculata (L.) Walp.) yield in the Brazilian semi-arid region due to the irregular rainfall in this region. According to Capra & Scicolone (2007) , the irrigation is responsible for the consumption of 50 to 85% of the available water resources in semi-arid areas.
In traditional and high technology production systems, it is essential to know the modifications in the production components and grain yield of modern cultivars in response to the application of irrigation (Bezerra et al., 2009) .
To obtain higher yields of cowpea it is necessary to adopt good management practices aimed at improving the efficiency of irrigation.
According to Bastos et al. (2008) To increase crop yield, reduce production costs and increase farmers' income, it is essential to adopt technologies such as an adequate management of irrigation and fertilization (Oliveira et al., 2011) . However, the average Filho et al. (2017) / Production components, grain yield ... Com Souza et al. (2011) , who studied the water use efficiency of corn and cowpea crops under exclusive and intercropping systems in the Brazilian semi-arid region. They concluded that the cowpea crop responds positively to irrigation water application.
According to Mousinho et al. (2008) , the irrigated cultivation of cowpea in the state of Piauí is viable, regardless of the date of sowing and water capacity available in the soil. However, it is necessary to define optimal irrigation depths and evaluate their impacts on the production components, grain yield and water use efficiency under the specific soil and climate conditions of each production environment.
Therefore, the aim of this study was to evaluate the production components, grain yield and water use efficiency of two cowpea cultivars submitted to irrigation depths under the soil and climate conditions of Bom Jesus, Piaui.
Materials and Methods
The experiment was carried out at Sitio According to Thornthwaite & Mather (1955) , the region climate is defined as dry sub-humid (Andrade Júnior et al., 2004) .
To define the fertility levels and the The experiment was conducted in a complete randomized block design, with treatments arranged in subdivided plots (irrigation depths in the plots and cultivars in the subplots). (Nogueira, 2007) . The regression was used in the analysis of variance following the method proposed by Garcia et al. (2002) , Pimentel-Gomes (2000), Zimmermann (2004) . The Tukey's test was applied at 5% probability for the comparison of the means related to the cultivar factor. Table 2) . It is worth mentioning that during the experimental period there was no rainfall, so that the productive response occurred only due to the irrigation depths.
Results and Discussion
As the differentiation of the irrigation depths was only imposed after 24 days after sowing (DAS), it was not observed sensible variations in water content in the soil with their application during this period. However, after this period, there was a gradual increase of the irrigation depths, as a consequence of the accumulated application of ETo replacement during the experimental period (Figure 1 ). In the pre-flowering phenological phase of cowpea, the occurrence of water deficiency in the soil does not result in a high reduction of grain yield, ensuring a certain mechanism of adaptation to drought in some genotypes (Santos et al., 2010) .
Among the evaluated components, only the pod length (PL) did not respond to irrigation, cultivars and interaction (Table 3) . It can be inferred that there were no water deficit situations that affected this component of production. SV: source of variation, DF: degrees of freedom, ns: not significant; *, **: significant at 5 and 1% probability by the Tukey test, respectively. Tagliaferre et al. (2013) , studying the agronomic characteristics of cowpea related to irrigation depths and nitrogen levels, did not observe variation in this production component. A similar situation was observed by Oliveira et al. (2011) who studied the response of cowpea to irrigation depths and phosphorus doses in Roraima.
Studying cowpea yield in Paraiba, Santos (2013) reported (Cardoso et al. ., 2005) . NPP is the main responsible for the expression of grain yield in cowpea (Cardoso & Ribeiro, 2013) .
The variation of the production components, pod yield, grain yield and water use efficiency in response to the application of the irrigation depths in the cultivars BRS Aracê and BRS Tumucumaque are shown in Figure 2 , whose regression equations and respective R 2 are found in Table 5 .
The number of pods per plant increased linearly with the increase of irrigation depth for both cultivars (Figure 2A) . However, the cultivar BRS Tumucumaque presented higher NPP than the cultivar BRS Aracê in all irrigation depths.
The increases were linear and showed that the largest irrigation depth (527.7 mm) provided the Means followed by the same letter do not differ from each other at 5% probability by the Tukey's test of 391.7 mm and 410 mm, respectively (Table   5 ). The overall mean for NGP was 12.68 for BRS Aracê and 11.53 for BRS Tumucumaque (Table 2) observed an overall mean for NGP lower than those observed in this study (7.15 grains per pod).
As the PL did not vary with the application of the irrigation depths, the NGP becomes dependent only on the W100G.
In study about population density, with IT87D-611-3 (erect), Bezerra et al. (2009) concluded that the regression analysis revealed (Table 5 ).
There was a decrease in W100G with the increase in soil water availability due to the increasing application of the irrigation depths, indicating that, for this cultivar, there is a compensation between W100G and NGP. In other words, the higher the NGP the lower the W100G. In a study of irrigation depths versus nitrogen levels in cowpea, Tagliaferre et al (2013) observed that the lowest W100G values were close to the results found by other researchers (23.5 g), close to the highest W100G obtained in the present research (23.4 g) ( Table 5) .
Results similar to those observed by Santos et al. (2009) , were observed for EPACE-10 (20.1g), in a study with cowpea varieties in the micro-region of Cariri Paraibano.
For both cultivars, PY was adjusted to an increasing linear function in response to the irrigation depths ( Figure 2D ), a trend that was also observed by Ferreira et al. (2010) . For BRS Aracê (1952.1 kg ha -1 ) and BRS Tumucumaque (2327.2 kg ha -1 ), the highest PY was obtained with the largest irrigation depth (527.7 mm) ( Table 5 adopted (Cardoso et al., 2005) .
The GY showed a quadratic behavior for BRS Aracê and linear for BRS Tumucumaque with increasing application of irrigation depths ( Figure   2E ). The cultivar BRS Aracê presented maximum GY (1233.8 kg ha -1 ) with application of the 522.4 mm ( Table 5) . A similar result was observed by Gualter et al. (2008) Figure 2E ). There was a reduction of 71.3% in GY with the reduction of the largest irrigation depth (D5) to the shortest (D1), due to the decrease in water content in the soil (from 15% to 7%), as well as water availability (from 88% to 24%) and reduction of soil water potential (from -11 kPa to -80 kPa) ( Table 2 ). The cultivar BRS Tumucumaque responded to the application of more frequent irrigation depths and keept the water content in the soil close to the total available water, as observed by Machado et al. (2008) . were obtained by Cardoso & Melo (2010) . The WUE tends to decrease with the increase of the applied water depth (Souza et al., 2011) . These authors observed that although the irrigation of 100% of ETo provided higher grain yield, the water use efficiency analysis showed that the depth of 75% was more efficient, with 0.313 kg m -3 of applied water.
Conclusions
The is obtained with the application of the irrigation depth of 108.2 mm in both cultivars.
